M
arijuana is legal in 30 states and the District of Columbia for medicinal purposes and in 8 states for recreational use (1) . These legal changes have been accompanied by an increase in daily marijuana use, as well as in marijuana dependence, among adults in the U.S. population (2) . Further, the prevalence of past-year marijuana use in the adult general population doubled in the past decade, reaching 13.3% in 2014 (3) .
With legalization of recreational marijuana, rapid commercialization has ensued. Retail marijuana sales exceed $1 billion annually in Colorado and Washington, the first 2 states to legalize marijuana for recreational purposes (4, 5) . Extensive media coverage of the business, agricultural, and financial aspects of recreational legalization may be desensitizing the public to safety concerns (6, 7) . Marijuana is being described on the Internet as a product that may be consumed safely during pregnancy; a product with preventive benefits that improves indices of metabolism, such as glucose and lipid levels; and a potential cure for cancer (8, 9) .
Whereas the marketing of tobacco and alcohol to consumers is heavily regulated, promotion of marijuana products has no such constraints. Mass marketing of marijuana to the public has not been accompanied by public health messages about the potential risks of these products, because the evidence base describing both benefits and harms is limited (10, 11) . In the past few years, a substantial effort has been made to identify the risks and benefits of marijuana, as well as the gaps in evidence. Several recent systematic reviews found insufficient evidence to support the use of cannabinoids for treating musculoskeletal pain and lowstrength evidence that marijuana use is effective in managing neuropathic pain (12) . A recent metaanalysis concluded that heavy cannabis use increases the risk for psychotic outcomes and that "there is sufficient evidence to justify harm reduction prevention programs" (13) . Although low-strength evidence suggests that marijuana smoking is associated with cough and sputum production, data are insufficient regarding how daily marijuana use might affect long-term physical health, including the effects of frequent or heavy use on cardiovascular outcomes (such as stroke and myocardial infarction), obstructive lung disease, pulmonary function, and cancer (14, 15) . Available data are also insufficient on the effect of marijuana use among older persons and adults with chronic health conditions (12) . Several studies reported neurocognitive risks with marijuana use, including effects on memory, attention, educational outcomes, and life satisfaction, as well as risk for dependence, but the evidence base is limited and debate continues on whether use in adolescence is associated with an irreversible adverse effect on IQ and cognition (16, 17) . Emerging data suggest that marijuana may adversely affect treatment of depression and anxiety and that regular marijuana use is associated with emergency department visits and fatal vehicle crashes (16) .
Because of the dearth of data on the adverse consequences of marijuana use and the increasing avail-ability of cannabis products, understanding how the public perceives marijuana use is important (11) . National surveys suggest that the perception of "great risk" from weekly marijuana use dropped from 50.4% in 2002 to 33.3% in 2014 (3) . However, we have little understanding of public perceptions of other domains of marijuana use, including specific risks and benefits, potential preventive health benefits, and societal effects (such as exposure to secondhand smoke and driving under the influence). In addition, we have little information on how Americans view marijuana compared with tobacco and alcohol, 2 commonly used substances for which decades of research has created a robust understanding of the potential risks. Finally, no data exist on how perceptions of risks and benefits may vary according to the history of marijuana use.
We conducted a national survey to develop a more comprehensive understanding of the views of U.S. adults toward marijuana use to help public health leaders and state and federal policymakers improve communication regarding risks, benefits, and current gaps in knowledge.
METHODS

Survey Development
We reviewed existing federal surveys, peer-reviewed literature, and media reports to identify questions used to assess perceived risks and benefits of marijuana use (16, 18 -20) . In addition, 2 of the authors (S.K and S.S.) interviewed professionals in various fields, including substance abuse and mental health experts, medical dispensary staff, and marijuana distributors, to understand forms of consumption and potential reasons for marijuana use among the public. On the basis of our review of existing national surveys, our literature review, interviews with professionals in the field, and the investigative team's experiences (including personal interaction with the public), we drafted survey items that focused on improving our understanding of the general public's views on marijuana and specifically addressed content areas not covered by federally sponsored surveys. These content areas included perceptions of specific risks and benefits of marijuana use, possible preventive health benefits of different methods of marijuana consumption (smoking, vaping, ingestion), addiction potential, safety of use during pregnancy, and societal effects (including secondhand smoke and driving under the influence). We also developed survey items to compare the perceived safety of marijuana versus alcohol and tobacco. The purpose of these questions was to gauge how Americans view the safety of daily use of marijuana relative to that of commonly used substances with a more established risk profile. The items were motivated partly by the team's observation (shared by other groups) that marijuana smoking and secondhand exposure to marijuana smoke are common and tolerated in certain areas of California (21) . The survey also included items designed to capture forms of marijuana use, frequency of use, reasons for use, and knowledge and behaviors associated with use. Overall, 27 questions were designed to capture opinions and 54 to capture use. We designed the survey to include a spectrum of answer options to enable respondents to identify the statement most closely aligned with their beliefs. Because many of the questions did not have clear-cut, scientific answers, we specifically did not include an "I don't know" option to ensure that respondents chose a statement closest to their current views. Survey items and content were written at an eighth-grade level and tested with online software (22). Cognitive testing of the items was done with a convenience sample of 40 adults of different ages and education levels, including marijuana users and nonusers, to iteratively refine the content.
Sampling Strategy
To survey U.S. adults, we used Growth from Knowledge (GfK) KnowledgePanel, a probability-based, nationally representative online panel of the civilian, noninstitutionalized U.S. population (23) . Growth from Knowledge created KnowledgePanel by randomly sampling addresses. This address-based panel covers 97% of the United States and represents a statistical Risks and Benefits of Marijuana Use: A National Survey of U.S. Adults
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sample of the country's population. Households without Web access are provided with an Internet connection and a tablet to ensure participation. All panel members are sampled with a known probability of selection; no one can volunteer to participate. Sampling of participants was stratified by the legalization status (recreational, medical, or nonlegal) of their states to allow comparisons across states. We oversampled 2 groups (California residents and adults aged 18 to 26 years) to support additional research questions. Sampling weights were provided by GfK. Further details on KnowledgePanel's sampling strategy are provided at www.knowledge networks.com/knpanel/docs/knowledgepanel(R)-design -summary-description.pdf. 
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Survey Administration
The survey was piloted in a random sample of 20 participants to review and refine online administration. The Internet survey was launched on 27 September 2017 to 16 280 U.S. adults aged 18 years and older. Data collection was completed on 9 October 2017. The Committee of Human Subject Research of the University of California, San Francisco, exempted GfK's conduct of the survey from review.
Statistical Analysis and Weighting
The response rate, determined by using methods outlined by the American Association for Public Opinion Research, was the ratio of respondents to all participants who received the survey (24) . Growth from Knowledge provided final survey weights to account for oversampling of California residents and for nonresponse. Results were weighted by using weights provided by GfK to approximate the U.S. population on the basis of age, sex, race, ethnicity, education level, household income, home ownership, and metropolitan area. Respondents who did not answer all the questions were dropped from the analysis. All analyses used weighting commands based on variables provided by GfK to generate national estimates. To assess how well our sample correlated with federally sponsored surveys, we compared the sociodemographic characteristics of our respondents with those of participants in the 2015 National Survey on Drug Abuse and Health (NSDUH), which provides information on the epidemiology of substance abuse and marijuana use in the United States (18, 20) . We combined responses to present views as appropriate. The decision to combine results was made at the design stage and was geared toward gauging the direction a respondent was leaning in his or her views. Descriptive statistics were calculated for all items, and results were categorized by time of last marijuana use and age. All analyses were performed with R statistical software, version R-3.4.0 (The R Foundation).
Role of the Funding Source
The funders played no role in the design, conduct, and reporting of the research or in the decision to submit the manuscript for publication.
RESULTS
Response Rate and Participant Characteristics
Overall, 9003 persons responded to the survey, a response rate of 55.3%. The response rate did not vary with regard to legalization status of the state (55.2%, 55.4%, and 55.3%, respectively, for states with recreational, medically legal, and nonlegal status). The rate of missing data or refusal by survey question varied from 0% to 3.9%. Mean age of the sample was 48 years (range, 18 to 94 years). Among the respondents, 52% were women, 64% were white, 12% were black, 16% were Hispanic, and 8% were of other races. Sociodemographic characteristics, including age, sex, race, education level, employment status, and household size, were largely similar to those of NSDUH respondents. Some differences were seen in income level, with KnowledgePanel participants having slightly higher incomes than NSDUH respondents ( Table 1 ). Risks and Benefits of Marijuana Use: A National Survey of U.S. Adults ORIGINAL RESEARCH About 14.6% of U.S. adults reported using marijuana in the past year.
Perceptions of Specific Risks and Benefits
Overall, 81% of U.S. adults believe that marijuana has at least 1 benefit, whereas 17% believe it has no benefit. The benefit most commonly cited by respondents was pain management (65.7%), followed by treatment of diseases, such as epilepsy and multiple sclerosis (47.9%), and relief from anxiety, stress, and depression (46.8%). When respondents were asked which benefit is most important, they most commonly endorsed pain management (34.8%), followed by treatment of diseases, such as epilepsy and multiple sclerosis (25.2%), and relief from stress, anxiety, and depression (11.7%) ( Table 2) . 
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Overall, 91% of U.S. adults believe marijuana has at least 1 risk, whereas 9% believe it has no risks. The most common risk identified by respondents was legal problems (51.8%), followed by addiction (50%) and impaired memory (42%). When asked about the most important risk, respondents most commonly indicated addiction (21.3%), followed by legal problems (20.7%) and increased use of other drugs (18%).
Overall, more past-year users than nonusers of marijuana agreed with statements indicating that marijuana use has benefits, as well as statements suggesting that marijuana use has no risks. About 1 in 10 marijuana users agreed that addiction is the most important risk associated with marijuana use. Far more nonusers than users agreed that marijuana use has no benefits, and fewer nonusers agreed that marijuana use has no risks.
Preventive Health Benefits
More than a third (36.9%) of U.S. adults strongly or somewhat strongly agree that edible marijuana prevents health problems. More than a quarter (29.2%) strongly or somewhat strongly agree that smoking or vaping marijuana prevents health problems (Figure 1 ).
Addiction
Overall, 76% of U.S. adults agree that marijuana is somewhat or very addictive, and 22.4% agree that it is not at all addictive ( Table 3 and Appendix Figure 1 , available at Annals.org).
Pregnancy
Among the survey respondents, 92.1% agree that using marijuana during pregnancy is completely or somewhat unsafe. Only 7.3% agree that it is somewhat or completely safe ( Table 3 and Appendix Figure 2 , available at Annals.org).
Beliefs Toward Secondhand Smoke
About 18% of U.S. adults agree that exposure to secondhand marijuana smoke is safe for adults, and 7.6% agree it is safe for children ( Table 3 and Figure 2 ).
Comparisons Between Marijuana and Other Substances
More than 1 in 3 adults (37.3%) believe that secondhand smoke from marijuana is safer than that from tobacco. More than 1 in 3 (38.2%) agree that smoking 1 marijuana joint a day is much safer or somewhat safer than smoking 1 cigarette a day. About 13.5% agree that smoking 1 marijuana joint per day is safer than drinking 1 glass of wine per day ( Table 3 and Appendix Figure  3 , available at Annals.org).
The distribution of views on driving under the influence of marijuana is relatively normal. About 27.6% agree that driving under the influence of marijuana is somewhat safer or much safer than driving under the influence of alcohol. About 44.4% agree that driving under the influence of marijuana is as safe as driving under the influence of alcohol, and about 24.7% agree that it is somewhat or much less safe (Appendix Figure 3) .
Belief Patterns by Marijuana Use Status and Age
Overall, the rates of agreement with statements suggesting a lack of harm from marijuana use ( Table 3) are higher among marijuana users and generally higher (Table 3) .
DISCUSSION
Most Americans believe that marijuana has both risks and benefits. Although many survey respondents agreed that marijuana may have therapeutic benefits in managing some conditions (such as pain or multiple sclerosis), for which limited evidence of benefit exists, they also believe that marijuana is beneficial in treating insomnia, depression, and anxiety, for which efficacy and safety have not been established and possible harms may exist (12, 25, 26) . In addition, a sizable group of survey participants responded that marijuana has no risks or addiction potential and that smoking marijuana prevents health problems.
The survey questions comparing marijuana use with drinking a glass of wine daily provide a useful context in which to evaluate the public's beliefs. About 13.5% of respondents indicated that daily marijuana smoking is safer than a daily glass of wine. Although excessive alcohol use is associated with many health risks, moderate alcohol intake may prevent coronary heart disease (27, 28); however, not enough data exist to support the notion that marijuana use in any form prevents health problems. That 29.2% of U.S. adults strongly or somewhat strongly agree that smoking marijuana prevents health problems is concerning.
The comparisons of daily tobacco versus marijuana use in this study also were informative. Although some investigators reported that marijuana smoking is not detrimental to lung function, the participants in those studies had a low cumulative lifetime exposure and the researchers examined risks in younger cohorts that used marijuana only 2 to 4 times per month over a 20-year follow-up (29, 30) . More research is needed to inform our understanding of the long-term health effects of daily marijuana smoking. Despite insufficient evidence for potential harms from daily marijuana smoking, media coverage of existing studies with low cumulative exposure may be creating the impression among the public that smoking marijuana, even on a daily basis, is harmless (10). Likewise, many Americans do not believe that secondhand marijuana smoke is as toxic as secondhand tobacco smoke and believe it is safe to expose adults to secondhand marijuana smoke. Although data on these comparisons are limited or lacking, these views are nonetheless concerning given the evidence that inhalation of particulate matter in any form (for example, breathing smog or secondhand tobacco smoke or smoking) is associated with increased cardiovascular risk (31, 32) . The public seems to have a more favorable view of marijuana smoking or exposure to secondhand marijuana smoke than is warranted by our current understanding of the detrimental health effects of inhaling particulate matter (31) .
That the American public overall has a favorable view of marijuana use may not be surprising. Several historical trends (including the advocacy for decriminalization given the societal costs of the war on drugs, evidence that cannabinoids have therapeutic and palliative effects for some intractable conditions (12, 33) , aggressive marketing of cannabis to the public, and slanted media coverage of marijuana) and ongoing public conversation surrounding legalization of marijuana for recreational use may be sending an overall message that it is safe to use marijuana (6, 7, 10, 34, 35) . The current, largely state-based regulatory structure to protect consumers is inadequate. The lack of a coherent national policy regulating the sale and promotion of marijuana has left a vacuum that commercial interests can exploit.
This study had several limitations. The survey response rate was 55.3%; however, this rate is similar to that of other national Internet surveys (36 -39) . Use of an Internet survey might limit generalizability, because persons who choose to join an ongoing Internet panel may differ from those who choose not to. However, studies examining nonresponse to panel recruitment in GfK's KnowledgePanel found no evidence of nonresponse bias in the panel with regard to core demographic and socioeconomic variables (40) . In addition, although some differences were observed in income distribution between our sample and the NSDUH respondents, the members of both panels were very similar in terms of age, sex, race, education level, household size, and employment status. Finally, we did not conduct reliability testing of the opinion questions, and it is possible that wording of these items introduced bias, which may have affected respondents' interpretation. Future research should include more psychometric testing of the items to minimize directional bias introduced by the content of the questions.
The gaps in our understanding of the health effects and safety of daily marijuana use are extensive, and the public may be underestimating its long-term risks. These national data underscore the need to invest in further research to better understand both the health effects of marijuana use and the public health investment necessary to better communicate potential health risks to the public.
